1. Introduction. - The discovery of strange attractors has stimulated interest in the physics of turbulence in the last few years. Three scenarios according to which the phenomenon should develop have been proposed [1] . Experimental evidence exists for all three scenarios. For instance, the period doubling scenario of Feigenbaum [2] has been already observed in a number of physical systems : Rayleigh-B6nard convection cell [3] , PLL models of the Josephson junction [4] , non-linear RLC resonance circuits [5] , and a mechanical (compass in an alternating field) model [6] .
It is the last of the above-mentioned experiments that stimulated the present author to search for the period doubling cascade in an even simpler mechanical system : an elastic particle jumping on a vibrating surface. The idea of the experiment can be introduced in a number of alternative ways. In the following we have chosen the way in which it has been discovered, i.e., via an analogy with the discrete sine-Gordon chain.
2. The discrete sine-Gordon chain. A cascade of bifurcations of the central island. - The expression :
describes the potential energy of a one-dimensional chain of particles coupled by harmonic forces and submerged in an external periodic field. The model known as the discrete sine-Gordon chain serves as a first order approximation for a whole variety of physical systems among which the coupled pendulum chain designed by Scott occupies a special place due to its laboratory scale dimensions [7] . We shall use the vocabulary of the experimental device in the description presented below of the essential properties of the theoretical model. Stationary configurations of the chain described by (1) (2) is very slow even at the centre of the island where it is fastest. As A increases (see Fig. 1 [10] . Oi denotes now the time of the i-th collision in which the particle arriving at the vibrating plane with velocity vi-1 I departs from it to the next jump with velocity vi modified by A sin Oi. The next jump lasts (in appropriate units of time) vi and ends at °i+ 1. Let us notice that the model is essentially different from the « kicked pendulum » for which equation (1) can be regarded as Lagrangian [ 11 ] .
Due to the equivalence of equations (3) and (2) and can be described in plain words as a mode in which a jump shorter than 2 n is followed by a longer one. Altogether, the periodicity is preserved in 4 n.
Consecutive bifurcations double the period up to infinity.
To the best of the present author's knowledge, the jumping particle model has been always regarded as a convenient thought experiment, and no efforts have been made to construct it as a real experimental system. Below, a working design is described.
4. Experimental set-up. - Figure 2 presents figure 3C results in a subtle change of the rattling sound. The third bifurcation observed at a A3 value of the vibration amplitude is very delicate and easily perturbed by any fluctuation. Figure 3D presents a clear image of the event.
What happens next is difficult to say without a more sophisticated analysis of the observed chaotic at the first sight jumping mode. Anyway, next steps of the period doubling route seem to be too delicate to be observed in a real experiment due to the effects of the unavoidable noise. A systematic error in the above-presented value cannot, however, be excluded due to non-linear distortions introduced by the loudspeaker. In the simple experimental equipment used during the preliminary study the factor could not be eliminated. Fig. 3 . -Oscilloscope recordings of three consecutive bifurcations in the jumping particle model. A : before the first bifurcation ; B : after the first and before the second bifurcation; C : after the second and before the third bifurcation; D : just after the third bifurcation. 6 . Discussion. -Equations (3a, b) describe an ideal system in which the « vibrating » surface provides momentum to the colliding particle without changing position itself. This is certainly not the case in the experimental system we designed. [13] even infinitesimal dissipation changes radically convergence of the bifurcation cascade of a two-dimensional mapping at its high stages so that the limit convergence ratio equals ð1D instead of b 2° (the latter being preserved only in the pure area-preserving, i.e., k = 1 case).
One must remember, however, that this theoretical result concerns the behaviour of the bifurcation cascade in its limit, while the value we determined describes the cascade only at its very beginning. Consequently, one should rather calculate the first three Å.-s of the cascade produced by mapping (3a, 7) and find its starting convergence ratio for k E (o, 1). Such calculations described in detail elsewhere [14] have been performed proving that the value of b 1 we determined (i.e., 4.8) can be fitted by k ~ 0.2, thus, the experimental system proves to be highly dissipative. Experiments, which are being performed at present, indicate that the dissipation factor depends strongly on details of the experimental system (for example materials of which both the jumping particle and the vibrating surface are made, their masses, frequency at which the jumping mode is excited, etc.), so, the measured value of d1 may vary in a wide range.
